A 33-year-old man presented with consciousness disturbance (Glasgow Coma Scale score 7) and right hemiplegia after suffering headache persisting for 10 days. Head computed tomography revealed an irregular intracerebral hematoma in the left temporoparietal region, associated with a tubular high density area compatible with a thrombosed transcerebral vein in the left temporal lobe. The patient was free of coagulopathy. Craniectomy was performed to remove the intracerebral hematoma and venous thrombosis was confirmed. Postoperative cerebral angiography demonstrated extensive venous malformation in the left parietal and occipital lobes. Multiple transcerebral draining veins converged in the vein of Galen associated with a varix. Segmental narrowing of the straight sinus was suggestive of congestion in the venous anomaly. The patient showed progressive recovery following surgery, and was discharged with moderate aphasia, mild right hemiparesis, and right homonymous hemianopsia 1 month later. Venous malformations are usually silent, but occasionally become symptomatic due to thrombosis of the draining vein. The presence of stenosis in the draining route may lead to venous congestion, thrombus formation, and catastrophic hemorrhagic venous infarct.
Introduction
Venous malformations consist of a series of small deep medullary vessels that converge into an enlarged central venous channel. Venous malformations are the most common type of cerebrovascular malformations, and are formed by the persistence of the early embryological pattern of venous drainage. 15, 17) Clinically, venous malformations are only rarely associated with hemorrhage, seizures, and transient focal neurological deficits, so are recognized as relatively benign. 3, 14, 15) Venous malformations occasionally become symptomatic due to thrombosis of the draining vein. The cause of such venous thrombosis is not fully understood.
We describe a case of extensive venous malformation complicated by hemorrhagic venous infarct.
Case Report
A 33-year-old man presented with consciousness disturbance after suffering headache persisting for 10 days. His initial Glasgow Coma Scale score was 7 (E1V1M5). He had right hemiplegia and his left pupil was dilated. Head computed tomography (CT) showed an irregular intracerebral hematoma in the left temporoparietal region causing marked midline shift to the right, and a tubular high density area in the left temporal lobe (Fig. 1A) . CT with contrast medium showed no arteriovenous malformation. The configuration of the tubular high density lesion on coronal and sagittal reconstruction images was suggestive of a thrombosed draining vein of a venous malformation (Fig. 1B, C) .
Emergency craniectomy was performed to remove the intracerebral hematoma. Venous thrombosis suggested by CT was confirmed at surgery leading to a diagnosis of hemorrhagic venous infarct (Fig. 2) . The patient did not suffer from coagulopathy, and routine laboratory tests, including hematology and coagulation studies, found no abnormalities. He remained confused and restless for 1 week, but then showed progressive recovery in consciousness level as well as motor and verbal functions. 
Spontaneous Thrombosis of a Venous Malformation
Digital subtraction angiography was performed on Day 14. Left carotid angiography demonstrated the typical``caput medusae'' appearance of a venous malformation in the parietal lobe, which drained into the vein of Galen associated with a varix. Vertebral angiography also demonstrated multiple transcerebral draining veins coursing toward the vein of Galen. The anterior one third of the straight sinus was dilated and the remainder showed narrowing (Fig. 3) . The arterial phases showed no abnormality. Following cranioplasty, he was discharged with moderate aphasia, mild right hemiparesis, and right homonymous hemianopsia 1 month later.
Discussion
Coexisting cavernous malformations rather than venous malformations have been suggested as the cause of intracerebral hemorrhage. 14) However, the present case shows that venous malformation can cause bleeding in the form of hemorrhagic venous infarct. The clinical history of headache persisting for 10 days prior to the ictus suggested the progression of venous thrombosis. 8) 56/M rt parietal -Herbreteau et al.
(1999) 5) 45/M lt parietal - 13) 25/F rt parietal - Venous malformations complicated by thrombosis of the draining vein occur mainly in young and middle-aged adults (Table 1) . 1,2,4-8,10-13,16) Anticoagulation has resulted in good clinical outcomes. 10, 11, 13) However, the cause of the venous thrombosis is not fully understood. Focal stenosis of the draining vein might be responsible for the venous thrombosis. 1, 15) In the present case, any presence of stenosis in the thrombosed vein was not known. On the other hand, cerebral angiography demonstrated stenosis in the posterior two thirds of the straight sinus. The straight sinus was the main draining route of the extensive venous malformation, so appeared too small to drain the venous blood smoothly. The presence of a venous varix in conjunction with the vein of Galen also suggests increased venous pressure caused by this stenosis. 9) Turbulent and restricted flow in the varix might have predisposed the converging transcerebral veins to formation of thrombosis. The cause of this stenosis is unclear. Coexisting dilation of the anterior part of the straight sinus may suggest congenital origin of the stenosis.
Venous malformations occasionally give rise to significant symptoms due to thrombosis of the draining vein. The presence of a stenosis in the draining route may be a predisposing factor.
